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Introduction

The use of mobile devices in teaching and learning follows and increasing
trend.

In physics teaching, smartphones and tablets can be used not only as
knowledge facilitators, but also as powerfull experimental tools thanks to
their sensors: accelerometer, gyroscope, magnetometer, sound, light, ...

Students can use their own smartphones either in teaching laboratories or
in daily activities.
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Using the smartphone can foster conceptual
learning
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“unknown capabilities of their own device:

Physics teachers and education researchers commonly believe that students learn a physics concept more deeply if it is explored
experimentally with familiar everyday tools. “Results of pilot studies in physics (both high school and university level) show that using
such devices as experimental tools could foster conceptual learning,” said physics education researchers Jochen Kuhn and Patrik Vogt
in an email. Kuhn and Vogt are also the editors of iPhysicsLabs, a column dediicated to smartphone physics in The Physics Teacher

journal
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and has a positive influence on students’
motivation
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We cx'pn'ct the motivation as well as the learning outcome to be increased by using smart-
phones as experimental tools, com pared to traditional physics class with experiments of the
same content. This is based first on the theoretical framework of context based learning, after
which the connection of an experimental tool to everyday life has a positive influence on mo-
tivation. In this aspect, self-efficacy as one important component of motivation is of special
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Our work

e Developing apps:
e Learning apps with theory, examples, tests, simulations, ...
e (learning) Apps to use the smartphone as an experimental tool.

e Thinking on how to use the smartphone in laboratory or everyday
activities experiments.
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Some of our works: SensorMobile
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Some of our works: SensorMobile
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Some of our works: Audia

|
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Some of our works:
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Examples of experiments: overtones of vibrating
rods of different shapes and composition
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Examples of experiments: overtones of vibrating
rods of different shapes and composition

Results: Sound recording and FFT for frequencies determination O
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Other experiments in everyday activities:

Traveling from home to the university g

tuoaae

Different sensors: The students can
measure simultaneously accelerations,
light and sound intensities, magnetic
fields, position, etc.

Analysis: Dependences, repeatability,
experimental noise, ... all of them
characteristics of the scientific
experimental work.
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Other experiments in everyday activities:

Traveling from home to the university E

Some examples: A rough figure with many data (accelerometer, gyroscope,
GPS, time)
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Other experiments in everyday activities:

Traveling from home to the university

Some examples: Numerical relationships (accelerometer, GPS, time)
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Other experiments in everyday activities:

Traveling from home to the university B

Some examples: Dependences on the position (GPS, time)
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Examples of experiments imagined and developed
by high school students

Work with high school students:

e Analysis of available
apps

e Simple guided
laboratory
experiments

e Free autonomous
experimentation
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Examples of experiments imagined and developed
by high school students

Work with high school students:
o Analysis of available Measurement of acceleration and calcula-
apps
e Simple guided
laboratory
experiments

e Free autonomous
experimentation
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Examples of experiments imagined and developed
by high school students

Work with high school students:

Measurement of acceleration and calcula-
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Examples of experiments imagined and developed
by high school students

Work with high school students:

Measurement of acceleration and calcu-

e Analysis of available
lation of displacement and friction coef-

apps .
e Simple guided f'C'\e;Pt
laboratory

experiments

e Free autonomous
experimentation
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Examples of experiments imagined and developed
by high school students

Work with high school students:

Measurement of resonant frequency for
pipes of different lengths and calculation
of the speed of sound

e Analysis of available
apps

e Simple guided
laboratory
experiments

e Free autonomous
experimentation
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Conclusions

Using mobile devices can rise interest on physics, ease its understanding
and increase engagement in physics subjects, opening also the possibility of
more active learning techniques.

By analyzing everyday activities, the students can observe nature, test their
knowledge and acquire abilities necessary in the experimental work in the
laboratory.

The use of smartphones as experimental tools can help building low cost
laboratories and enhance learning in less favored environments.

To have reliable results on the influence on students’ academic results and
engagement more data are required: different students and conditions,
more learning experiments ...
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